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I. Real Party in Interest 

The real party in interest is the assignee, Cardiac Pacemakers, Inc. 
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II. Related Appeals and Interferences 

Appellant is unaware of any related appeals, interferences, or judicial proceedings 
that would have a bearing on the Board's decision in the instant appeal. 
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III. Status of Claims 

The original application as filed contained claims numbered 1 through 62, except that 
two different claims were inadvertently each numbered 44, and there was no claim numbered 
49. Later in prosecution, the duplicative (second) claim number 44 was canceled (see 
Applicants' amendment of Sept. 11, 2006), claim 63 was added, and claims 24-34 and 61 
were also later canceled. The claims were not renumbered in prosecution, and thus the 
claims of the present application are anomalous insofar as: (1) there continues to be no claim 
49 even though no claim 49 was ever canceled, and (2) claim 44 is pending, even though a 
duplicative claim 44 was canceled. 

Claims 1-23, 35-48, 50-60, 62, and 63 are thus currently pending in the application. 
Claims 24-34, duplicative claim 44, and claim 61 were previously canceled. Each of the 
pending claims has been finally rejected by the Examiner's action dated June 9, 2009 
(hereinafter "Final Office Action"), from which Appellant appeals. All pending claims are 
therefore being appealed, and are listed in the Claims Appendix. 
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IV. Status of Amendments 

No amendment has been filed by Appellant after the Final Office Action. 
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V. Summary of Claimed Subject Matter 

The invention as presently claimed relates generally to implantable medical devices 
and to classifying a cardiac response following delivery of a pace pulse based on multisite 
sensing and pacing. {See, e.g., page 1, lines 9-11.) 

Independent claim 1 is directed to a method of determining a cardiac response to a 
pacing pulse. (See, e.g., page 11, line 19 to page 12, line 2; page 29, line 11 to page 31, line 
6; page 39, line 19 to page 42, line 8; page 42, line 19 to page 43, line 27; page 46, line 9 to 
page 47, line 25; page 54, line 10 to page 56, line 2; reference numerals 610, 620, 630, 640 
(FIG. 6C), 650, 655, 660, 665 (FIG. 6A), 670, 675, 680, 685 (FIG. 6B), 810-832 (FIG. 8A), 
840-866 (FIG. 8B), 1010, 1020, 1030, 1040 (FIG. 10), 1210-1265 (FIG. 12), 1505-1580 
(FIG. 15), and 1810-1865 (FIG. 18).) The method includes providing a plurality of 
electrodes electrically coupled to a heart. (See, e.g., page 11, lines 11-18; page 14, line 1 to 
page 16, line 27; page 27, lines 20-28; page 29, lines 11-14 and 24-28; reference numerals 
111, 112, 113, 114, 115, 116, 117, 118, 154, 156, 208,209, 266, 267, 271,272, 650, and 
670.) The method also includes delivering the pacing pulse to the heart using a first 
electrode combination. (See, e.g., page 4, line 8 to page 5, line 24; page 11, lines 11-18; page 
15, line 1 to page 16, line 27; page 23, lines 3-26; page 25, line 14 to page 26, line 12; page 
27, lines 20-22; page 29, lines 1-10 and 17-23; reference numerals 1 1 1, 1 12, 1 13, 1 15, 1 17, 
118, 154, 156, 209, 266, 267, 655, 675, 710, 715, 760, 768, 769, 770, 814, 844, 1110, 1215, 
1301, 1505, 1610, 1710, and 1810.) The method also includes sensing a single cardiac signal 
for cardiac response classification following the pacing pulse using a second electrode 
combination. (See, e.g., page 4, line 8 to page 5, line 24; page 11, lines 11-18; page 15, line 
1 to page 16, line 27; page 19, lines 1-26; page 20, lines 9-28; page 23, lines 3-26; page 24, 
lines 9-25; page 25, line 1 to page 26, line 12; page 29, lines 1-10 and 17-23; reference 
numerals 112, 113, 114, 116, 117, 154, 156, 208,209, 231,232, 235,236, 237, 620, 660, 
680, 765, 771, 818, 848, 1020, 1225, and 1630.) The foregoing elements of the method are 
neatly summarized in the first three boxes 650, 655, and 660 of FIG. 6A: 
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Detect FuBjortfP&eudofu&ton Beat Using the 
Sensed Cardie StgnsJ 



Figure 6A 

The method of claim 1 further includes classifying the cardiac response to the pacing pulse as 
one of a captured response, a non-captured response, and a fusion/pseudo fusion response 
(see, e.g., page 4, line 3 to page 5, line 24; page 11, line 19 to page 12, line 2; page 22, lines 
7-24; page 23, lines 13-21; page 29, line 1 1 to page 31, line 6; page 39, line 19 to page 40, 
line 11; page 40, line 24 to page 41, line 17; page 42, lines 3-8; page 42, line 19 to page 43, 
line 27; page 46, line 9 to page 47, line 19; page 54, line 10 to page 55, line 23; reference 
numerals 640, 665, 685, 826, 830, 832, 860, 864, 866, 1040, 1235, 1245, 1255, 1515, 1525, 
1565, 1820, 1840, 1860), and doing so by distinguishing between each of the captured, non- 
captured, and fusion/pseudofusion responses using the single cardiac signal without using 
any other cardiac signal sensed following the pacing pulse (see, e.g., page 8, lines 14-22; 
page 9, lines 1-3, 8-9, and 15-16; page 39, line 19 to page 41, line 17; page 42, line 19 to 
page 43, line 27; page 46, line 9 to page 47, line 25; page 54, line 10 to page 55, line 23; 
reference numerals 810-832 (FIG. 8A), 840-866 (FIG. 8B), 1210-1265 (FIG. 12), 1505-1580 
(FIG. 15), and 1810-1865 (FIG. 18)). 

Independent claim 15 is also directed to a method of determining a cardiac response 
to a pacing pulse. (See, e.g., page 11, line 19 to page 12, line 2; page 29, line 11 to page 31, 
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line 6; page 39, line 19 to page 42, line 8; page 42, line 19 to page 43, line 27; page 46, line 9 
to page 47, line 25; page 54, line 10 to page 56, line 2; reference numerals 610, 620, 630, 640 
(FIG. 6C), 650, 655, 660, 665 (FIG. 6A), 670, 675, 680, 685 (FIG. 6B), 810-832 (FIG. 8A), 
840-866 (FIG. 8B), 1010, 1020, 1030, 1040 (FIG. 10), 1210-1265 (FIG. 12), 1505-1580 
(FIG. 15), and 1810-1865 (FIG. 18).) Like claim 1, the method includes providing a plurality 
of electrodes electrically coupled to a heart. (See, e.g., page 11, lines 11-18; page 14, line 1 - 
page 16, line 27; page 27, lines 20-28; page 29, lines 11-14 and 24-28; reference numerals 
111, 112, 113, 114, 115, 116, 117, 118, 154, 156, 208,209, 266, 267, 271,272, 650, and 
670.) The method also includes delivering the pacing pulse to the heart using a first 
electrode combination. (See, e.g., page 4, line 8 to page 5, line 24; page 1 1, lines 1 1-18; page 
15, line 1 to page 16, line 27; page 23, lines 3-26; page 25, line 14 to page 26, line 12; page 
27, lines 20-22; page 29, lines 1-10 and 17-23; reference numerals 111, 112, 113, 115, 117, 
118, 154, 156, 209, 266, 267, 655, 675, 710, 715, 760, 768, 769, 770, 814, 844, 1110, 1215, 
1301, 1505, 1610, 1710, and 1810.) The method also includes sensing a single cardiac signal 
for cardiac response classification following the pacing pulse using a second electrode 
combination. (See, e.g., page 4, line 8 to page 5, line 24; page 11, lines 11-18; page 15, line 
1 to page 16, line 27; page 19, lines 1-26; page 20, lines 9-28; page 23, lines 3-26; page 24, 
lines 9-25; page 25, line 1 to page 26, line 12; page 29, lines 1-10 and 17-23; reference 
numerals 112, 113, 114, 116, 117, 154, 156, 208,209, 231,232, 235,236, 237, 620, 660, 
680, 765, 771, 818, 848, 1020, 1225, and 1630.) Finally, the method includes classifying the 
cardiac response to the pacing pulse as one of at least three cardiac response types (see, e.g., 
page 4, line 3 to page 5, line 24; page 11, line 19 to page 12, line 2; page 22, lines 7-24; page 
23, lines 13-21; page 29, line 1 1 to page 31, line 6; page 39, line 19 to page 40, line 11; page 
40, line 24 to page 41, line 17; page 42, lines 3-8; page 42, line 19 to page 43, line 27; page 
46, line 9 to page 47, line 19; page 54, line 10 to page 55, line 23; reference numerals 640, 
665, 685, 826, 830, 832, 860, 864, 866, 1040, 1235, 1245, 1255, 1515, 1525, 1565, 1820, 
1840, 1860), and doing so by distinguishing between each of the at least three cardiac 
response types using the single cardiac signal without using any other cardiac signal sensed 
following the pacing pulse (see, e.g., page 8, lines 14-22, page 9, lines 1-3, 8-9, and 15-16, 
page 39, line 19 to page 41, line 17, page 42, line 19 to page 43, line 27, page 46, line 9 to 
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page 47, line 25, page 54, line 10 to page 55, line 23; reference numerals 810-832 (FIG. 8A), 
840-866 (FIG. 8B), 1210-1265 (FIG. 12), 1505-1580 (FIG. 15), and 1810-1865 (FIG. 18)). 

Independent claim 35 is directed to a method of detecting a fusion/pseudofusion beat. 
(See, e.g., page 11, line 19 to page 12, line 2; page 29, line 11 to page 31, line 6; page 39, line 
19 to page 42, line 8; page 42, line 19 to page 43, line 27; page 46, line 9 to page 47, line 25; 
page 54, line 10 to page 56, line 2; reference numerals 610, 620, 630, 640 (FIG. 6C), 650, 
655, 660, 665 (FIG. 6A), 670, 675, 680, 685 (FIG. 6B), 810-832 (FIG. 8A), 840-866 (FIG. 
8B), 1010, 1020, 1030, 1040 (FIG. 10), 1210-1265 (FIG. 12), 1505-1580 (FIG. 15), and 
1810-1865 (FIG. 18).) Like claims 1 and 15, the method includes providing a plurality of 
electrodes electrically coupled to a heart (see, e.g., page 11, lines 11-18; page 14, line 1 to 
page 16, line 27; page 27, lines 20-28; page 29, lines 11-14 and 24-28; reference numerals 
111, 112, 113, 114, 115, 116, 117, 118, 154, 156, 208,209, 266, 267, 271,272, 650, and 
670), delivering a pacing pulse to the heart using a first electrode combination (see, e.g., page 
4, line 8 to page 5, line 24; page 11, lines 11-18; page 15, line 1 to page 16, line 27; page 23, 
lines 3-26; page 25, line 14 to page 26, line 12; page 27, lines 20-22; page 29, lines 1-10 and 
17-23; reference numerals 111, 112, 113, 115, 117, 118, 154, 156, 209, 266, 267, 655,675, 
710, 715, 760, 768, 769, 770, 814, 844, 1110, 1215, 1301, 1505, 1610, 1710, and 1810), and 
sensing a single cardiac signal for cardiac response classification following the pacing pulse 
using a second electrode combination (see, e.g., page 4, line 8 to page 5, line 24; page 11, 
lines 11-18; page 15, line 1 to page 16, line 27; page 19, lines 1-26; page 20, lines 9-28; page 
23, lines 3-26; page 24, lines 9-25; page 25, line 1 to page 26, line 12; page 29, lines 1-10 
and 17-23; reference numerals 112, 113, 114, 116, 117, 154, 156, 208,209, 231,232, 235, 
236, 237, 620, 660, 680, 765, 771, 818, 848, 1020, 1225, and 1630). The method also 
includes detecting the fusion/pseudofusion beat using the single cardiac signal without using 
any other cardiac signal sensed following the pacing pulse (see, e.g., page 4, line 3 to page 5, 
line 24; page 7, lines 21-22; page 8, lines 14-22; page 9, lines 1-3, 8-9, and 15-16; page 11, 
line 19 to page 12, line 2; page 17, line 22 to page 18, line 12; page 22, lines 7-24; page 23, 
lines 13-21; page 29, line 1 1 to page 31, line 6; page 39, line 19 to page 40, line 11; page 40, 
line 24 to page 41, line 17; page 42, lines 3-8; page 42, line 19 to page 43, line 27; page 46, 
line 9 to page 47, line 19; page 54, line 10 to page 55, line 23; reference numerals 220, 225, 
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283, 640, 650-665 (FIG. 6A), 685, 810-832 (FIG. 8A), 840-866 (FIG. 8B), 1040, 1210-1265 
(FIG. 12), 1505-1580 (FIG. 15), and 1810-1865 (FIG. 18)). 

Independent claim 39 is directed to a medical device that includes a plurality of 
electrodes electrically coupled to a heart. (See, e.g., page 11, lines 11-18; page 14, line 1 to 
page 16, line 27; page 27, lines 20-28; page 29, lines 11-14 and 24-28; reference numerals 
111, 112, 113, 114, 115, 116, 117, 118, 154, 156, 208,209, 266, 267, 271,272, 650, and 
670.) The device also includes a pulse delivery circuit configured to deliver a pacing pulse to 
a heart using a first electrode combination. (See, e.g., page 4, line 8 to page 5, line 24; page 
11, lines 11-18; page 15, line 1 to page 16, line 27; page 22, line 25 to page 23, line 26; page 
23, lines 3-26; page 25, line 14 to page 26, line 12; page 27, lines 20-22; page 29, lines 1-10 
and 17-23; reference numerals 111, 112, 113, 115, 117, 118, 154, 156, 209, 220, 222, 241, 
242, 243, 244, 266, 267, 655, 675, 710, 715, 760, 768, 769, 770, 814, 844, 1110, 1215, 1301, 
1505, 1610, 1710, and 1810.) The device also includes a sensing circuit configured to sense 
a single cardiac signal for cardiac response classification following the pacing pulse using a 
second electrode combination. (See, e.g., page 4, line 8 to page 5, line 24; page 11, lines 1 1- 
18; page 15, line 1 to page 16, line 27; page 19, lines 1-26; page 20, lines 9-28; page 23, lines 
3-26; page 24, lines 9-25; page 25, line 1 to page 26, line 12; page 29, lines 1-10 and 17-23; 
reference numerals 112, 113, 114, 116, 117, 154, 156, 208,209, 231,232, 235,236, 237, 
620, 660, 680, 765, 771, 818, 848, 1020, 1225, and 1630.) Finally, the device includes a 
control circuit that is coupled to the sensing circuit and configured to classify a cardiac 
response to the pacing pulse as one of at least three cardiac response types by distinguishing 
between each of the at least three cardiac response types using the sensed cardiac signal 
without using any other cardiac signal sensed following the pacing pulse (see, e.g., page 4, 
line 3 to page 5, line 24; page 8, lines 14-22; page 9, lines 1-3, 8-9, and 15-16; page 11, line 
19 to page 12, line 2; page 22, lines 7-24; page 23, lines 13-21; page 29, line 1 1 to page 31, 
line 6; page 39, line 19 to page 40, line 11; page 40, line 24 to page 41, line 17; page 42, lines 
3-8; page 42, line 19 to page 43, line 27; page 46, line 9 to page 47, line 19; page 54, line 10 
to page 55, line 23; reference numerals 220, 283, 640, 665, 685, 810-832 (FIG. 8A), 840-866 
(FIG. 8B), 1040, 1210-1265 (FIG. 12), 1505-1580 (FIG. 15), and 1810-1865 (FIG. 18)). 

Independent claim 52 is also directed to a medical device that includes a plurality of 
electrodes electrically coupled to a heart (see, e.g., page 11, lines 1 1-18; page 14, line 1 to 
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page 16, line 27; page 27, lines 20-28; page 29, lines 11-14 and 24-28; reference numerals 
111, 112, 113, 114, 115, 116, 117, 118, 154, 156, 208,209, 266, 267, 271,272, 650, and 
670), a pulse delivery circuit configured to deliver a pacing pulse to a heart using a first 
electrode combination, (see, e.g., page 4, line 8 to page 5, line 24; page 11, lines 11-18; page 
15, line 1 to page 16, line 27; page 22, line 25 to page 23, line 26; page 23, lines 3-26; page 
25, line 14 to page 26, line 12; page 27, lines 20-22; page 29, lines 1-10 and 17-23; reference 
numerals 111, 112, 113, 115, 117, 118, 154, 156, 209, 220, 222, 241,242, 243,244, 266, 
267, 655, 675, 710, 715, 760, 768, 769, 770, 814, 844, 1110, 1215, 1301, 1505, 1610, 1710, 
and 1810), and a sensing circuit configured to sense a single cardiac signal for cardiac 
response classification following the pacing pulse using a second electrode combination (see, 
e.g., page 4, line 8 to page 5, line 24; page 11, lines 11-18; page 15, line 1 to page 16, line 27; 
page 19, lines 1-26; page 20, lines 9-28; page 23, lines 3-26; page 24, lines 9-25; page 25, 
line 1 to page 26, line 12; page 29, lines 1-10 and 17-23; reference numerals 112, 113, 114, 
116, 117, 154, 156, 208, 209, 231, 232, 235, 236, 237, 620, 660, 680, 765, 771, 818, 848, 
1020, 1225, and 1630). Finally, the device of claim 52 includes a control circuit that is 
coupled to the sensing circuit and configured to detect a fusion/pseudofusion beat using the 
sensed cardiac signal without using any other cardiac signal sensed following the pacing 
pulse. (See, e.g., page 4, line 3 to page 5, line 24; page 7, lines 21-22; page 8, lines 14-22; 
page 9, lines 1-3, 8-9, and 15-16; page 11, line 19 to page 12, line 2; page 17, line 22 to page 
18, line 12; page 22, lines 7-24; page 23, lines 13-21; page 29, line 1 1 to page 31, line 6; 
page 39, line 19 to page 40, line 11; page 40, line 24 to page 41, line 17; page 42, lines 3-8; 
page 42, line 19 to page 43, line 27; page 46, line 9 to page 47, line 19; page 54, line 10 to 
page 55, line 23; reference numerals 220, 225, 283, 640, 650-665 (FIG. 6A), 685, 810-832 
(FIG. 8A), 840-866 (FIG. 8B), 1040, 1210-1265 (FIG. 12), 1505-1580 (FIG. 15), and 1810- 
1865 (FIG. 18).) 

Independent claim 57 is directed to a medical device for classifying a cardiac 
response. (See, e.g., page 7, lines 7-15 and 23-27; page 8, lines 14-27; page 9, lines 1-16; 
page 11, line 19 to page 12, line 2; page 17, line 1 to page 18, line 12; page 23, line 13 to 
page 24, line 8; page 26, line 27 to page 28, line 14; reference numerals 100-209 (FIG. 1), 
1 1 1-290 (FIG. 2A), 261-269 (FIG. 2B), 271-285 (FIG. 2C).) The device includes means for 
providing a plurality of electrodes electrically coupled to a heart. (See, e.g., page 11, lines 
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11-18; page 14, line 1 to page 16, line 27; page 27, lines 20-28; page 29, lines 11-14 and 24- 
28; reference numerals 111, 112, 113, 114, 115, 116, 117, 118, 154, 156, 208,209, 266, 267, 
271, 272, 650, and 670.) The device also includes means for delivering the pacing pulse to 
the heart using a first electrode combination. {See, e.g., page 4, line 8 to page 5, line 24; page 
11, lines 11-18; page 15, line 1 to page 16, line 27; page 22, line 25 to page 23, line 26; page 
23, lines 3-26; page 25, line 14 to page 26, line 12; page 27, lines 20-22; page 29, lines 1-10 
and 17-23; reference numerals 111, 112, 113, 115, 117, 118, 154, 156, 209, 220, 222, 241, 
242, 243, 244, 266, 267, 655, 675, 710, 715, 760, 768, 769, 770, 814, 844, 1110, 1215, 1301, 
1505, 1610, 1710, and 1810.) The device also includes means for sensing a single cardiac 
signal for cardiac response classification following the pacing pulse using a second electrode 
combination. {See, e.g., page 4, line 8 to page 5, line 24; page 11, lines 11-18; page 15, line 
1 to page 16, line 27; page 19, lines 1-26; page 20, lines 9-28; page 23, lines 3-26; page 24, 
lines 9-25; page 25, line 1 to page 26, line 12; page 29, lines 1-10 and 17-23; reference 
numerals 112, 113, 114, 116, 117, 154, 156, 208,209, 231,232, 235,236, 237, 620, 660, 
680, 765, 771, 818, 848, 1020, 1225, and 1630.) Finally, the device of claim 57 includes 
means for classifying the cardiac response to the pacing pulse as one of a captured response, 
a non-captured response, and a fusion/pseudofusion response by distinguishing between each 
of the captured, non-captured, and fusion/pseudofusion responses using the single cardiac 
signal without using any other cardiac signal sensed following the pacing pulse. {See, e.g., 
page 4, line 3 to page 5, line 24; page 8, lines 14-22; page 9, lines 1-3, 8-9, and 15-16; page 
11, line 19 to page 12, line 2; page 22, lines 7-24; page 23, lines 13-21; page 29, line 1 1 to 
page 31, line 6; page 39, line 19 to page 40, line 11; page 40, line 24 to page 41, line 17; page 
42, lines 3-8; page 42, line 19 to page 43, line 27; page 46, line 9 to page 47, line 19; page 
54, line 10 to page 55, line 23; reference numerals 220, 283, 640, 665, 685, 810-832 (FIG. 
8A), 840-866 (FIG. 8B), 1040, 1210-1265 (FIG. 12), 1505-1580 (FIG. 15), and 1810-1865 
(FIG. 18).) 

Independent claim 59 is directed to a medical device for determining a cardiac 
response to a pacing pulse. {See, e.g., page 7, lines 7-15 and 23-27; page 8, lines 14-27; page 
9, lines 1-16; page 11, line 19 to page 12, line 2; page 17, line 1 to page 18, line 12; page 23, 
line 13 to page 24, line 8; page 26, line 27 to page 28, line 14; reference numerals 100-209 
(FIG. 1), 111-290 (FIG. 2A), 261-269 (FIG. 2B), 271-285 (FIG. 2C).) The device includes 
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means for providing a plurality of electrodes electrically coupled to a heart. (See, e.g., page 
11, lines 11-18; page 14, line 1 to page 16, line 27; page 27, lines 20-28; page 29, lines 11-14 
and 24-28; reference numerals 111, 112, 113, 114, 115, 116, 117, 118, 154, 156, 208,209, 
266, 267, 271, 272, 650, and 670.) The device also includes means for delivering the pacing 
pulse to the heart using a first electrode combination. (See, e.g., page 4, line 8 to page 5, line 
24; page 11, lines 11-18; page 15, line 1 to page 16, line 27; page 22, line 25 to page 23, line 
26; page 23, lines 3-26; page 25, line 14 to page 26, line 12; page 27, lines 20-22; page 29, 
lines 1-10 and 17-23; reference numerals 111, 112, 113, 115, 117, 118, 154, 156, 209, 220, 
222, 241, 242, 243, 244, 266, 267, 655, 675, 710, 715, 760, 768, 769, 770, 814, 844, 1110, 
1215, 1301, 1505, 1610, 1710, and 1810.) The device also includes means for sensing a 
single cardiac signal for cardiac response classification following the pacing pulse using a 
second electrode combination. (See, e.g., page 4, line 8 to page 5, line 24; page 11, lines 11- 
18; page 15, line 1 to page 16, line 27; page 19, lines 1-26; page 20, lines 9-28; page 23, lines 
3-26; page 24, lines 9-25; page 25, line 1 to page 26, line 12; page 29, lines 1-10 and 17-23; 
reference numerals 112, 113, 114, 116, 117, 154, 156, 208,209, 231,232, 235,236, 237, 
620, 660, 680, 765, 771, 818, 848, 1020, 1225, and 1630.) Finally, the device of claim 59 
includes means for classifying the cardiac response as one of at least three cardiac response 
types by distinguishing between each of the at least three cardiac response types using the 
single cardiac signal without using any other cardiac signal sensed following the pacing 
pulse. (See, e.g., page 4, line 3 to page 5, line 24; page 8, lines 14-22; page 9, lines 1-3, 8-9, 
and 15-16; page 11, line 19 to page 12, line 2; page 22, lines 7-24; page 23, lines 13-21; page 
29, line 1 1 to page 31, line 6; page 39, line 19 to page 40, line 11; page 40, line 24 to page 
41, line 17; page 42, lines 3-8; page 42, line 19 to page 43, line 27; page 46, line 9 to page 
47, line 19; page 54, line 10 to page 55, line 23; reference numerals 220, 283, 640, 665, 685, 
810-832 (FIG. 8A), 840-866 (FIG. 8B), 1040, 1210-1265 (FIG. 12), 1505-1580 (FIG. 15), 
and 1810-1865 (FIG. 18).) 

Independent claim 62 is directed to a system for detecting a fusion/pseudofusion beat. 
(See, e.g., page 7, lines 7-15 and 23-27; page 8, lines 14-27; page 9, lines 1-16; page 11, line 
19 to page 12, line 2; page 17, line 1 to page 18, line 12; page 23, line 13 to page 24, line 8; 
page 26, line 27 to page 28, line 14; reference numerals 100-209 (FIG. 1), 1 1 1-290 (FIG. 
2A), 261-269 (FIG. 2B), 271-285 (FIG. 2C)) The device includes means for providing a 
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plurality of electrodes electrically coupled to a heart. (See, e.g., page 11, lines 11-18; page 
14, line 1 to page 16, line 27; page 27, lines 20-28; page 29, lines 11-14 and 24-28; reference 
numerals 111, 112, 113, 114, 115, 116, 117, 118, 154, 156, 208,209, 266, 267, 271,272, 
650, and 670.) The device also includes means for delivering the pacing pulse to the heart 
using a first electrode combination. (See, e.g., page 4, line 8 to page 5, line 24; page 11, lines 
11-18; page 15, line 1 to page 16, line 27; page 22, line 25 to page 23, line 26; page 23, lines 
3-26; page 25, line 14 to page 26, line 12; page 27, lines 20-22; page 29, lines 1-10 and 17- 
23; reference numerals 111, 112, 113, 115, 117, 118, 154, 156, 209, 220, 222, 241,242, 243, 
244, 266, 267, 655, 675, 710, 715, 760, 768, 769, 770, 814, 844, 1110, 1215, 1301, 1505, 
1610, 1710, and 1810.) The device also includes means for sensing a single cardiac signal 
for cardiac pacing response classification following the pacing pulse using a second electrode 
combination. (See, e.g., page 4, line 8 to page 5, line 24; page 11, lines 11-18; page 15, line 
1 to page 16, line 27; page 19, lines 1-26; page 20, lines 9-28; page 23, lines 3-26; page 24, 
lines 9-25; page 25, line 1 to page 26, line 12; page 29, lines 1-10 and 17-23; reference 
numerals 112, 113, 114, 116, 117, 154, 156, 208,209, 231,232, 235,236, 237, 620, 660, 
680, 765, 771, 818, 848, 1020, 1225, and 1630.) Finally, the device of claim 62 includes 
means for detecting the fusion/pseudofusion beat using the single cardiac signal without 
using any other cardiac signal sensed following the pacing pulse. (See, e.g., page 4, line 3 to 
page 5, line 24; page 7, lines 21-22; page 8, lines 14-22; page 9, lines 1-3, 8-9, and 15-16; 
page 11, line 19 to page 12, line 2; page 17, line 22 to page 18, line 12; page 22, lines 7-24; 
page 23, lines 13-21; page 29, line 1 1 to page 31, line 6; page 39, line 19 to page 40, line 11; 
page 40, line 24 to page 41, line 17; page 42, lines 3-8; page 42, line 19 to page 43, line 27; 
page 46, line 9 to page 47, line 19; page 54, line 10 to page 55, line 23; reference numerals 
220, 225, 283, 640, 650-665 (FIG. 6A), 685, 810-832 (FIG. 8A), 840-866 (FIG. 8B), 1040, 
1210-1265 (FIG. 12), 1505-1580 (FIG. 15), and 1810-1865 (FIG. 18).) 

A single structure may correspond to multiple "means" limitations. See, e.g., 
Winbond Electronics Corp. v. International Trade Commission, 4 Fed.Appx. 832, 839-40 
(Fed. Cir. 2001). Also, structure and disclosure cited in one claim element may be relevant 
and/or employed in a subsequent claim element, including dependent claims. Furthermore, 
the structure corresponding to a "means" limitation may include a computer or 
microprocessor programmed to carry out a particular algorithm. See WMS Gaming, Inc. v. 
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International Game Technology, 184 F.3d 1339, 1348, 51 USPQ2d 1385, (Fed. Cir. 

1999). Such an algorithm may be expressed in any understandable terms including as a 
mathematical formula, in prose, or as a flow chart, or in another suitable manner. See Finisar 
Corp. v. DirecTV Group, Inc., 523 F.3d 1323, 1340 (Fed. Cir. 2008). 

As required by 37 C.F.R. § 41.37(c)(l)(v), a concise explanation of the subject matter 
defined in each of the independent claims involved in the appeal is provided herein. 
Appellant has identified representative subject matter for each of these claims; however, the 
abundance of supporting subject matter in the application prohibits identifying all textual and 
diagrammatic references to each claimed recitation. Thus, other application subject matter 
that supports the claims but is not specifically identified above may be found elsewhere in 
the application. This summary does not provide an exhaustive or exclusive view of the 
present subject matter, and Appellant refers to the appended claims and their legal 
equivalents for a complete statement of the invention. 
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VI. Grounds of Rejection to be Reviewed on Appeal 



A. Claims 1-23, 35-48, 50-60, 62, and 63 stand rejected under 35 U.S.C. §112, 
first paragraph, as failing to comply with the written description requirement. 

The Final Office Action incorrectly lists claims "1-23, 35-43, 45-60, 62 and 63" as pending 
in the application and lists these same claims as being rejected under 35 U.S.C. §112, first 
paragraph. Applicants surmise that the claim numbering anomalies described in section III 
above (Status of Claims) have resulted in the Examiner's mistaken listing of claims, and 
interpret the Final Office Action as rejecting all of the actually pending claims, i.e., claims 1- 
23,35-48,50-60, 62, and 63. 
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VII. Argument 

Appellant maintains the traversal of each of the grounds of rejection. 

In making a rejection under 35 U.S.C. § 1 12, first paragraph, the Examiner has the 
initial burden of presenting evidence or reasons why a person skilled in the art would not 
recognize in Appellant's disclosure a description of the invention defined by the claims. See 
In re Wertheim, 541 F.2d 257, 263, 191 USPQ 90, 97 (CCPA 1976). See also M.P.E.P. § 
2163.04. The inquiry into whether the written description requirement is met must be 
determined on a case-by-case basis, and is a question of fact. See In re Wertheim, 541 F.2d 
at 262, 191 USPQ at 96; M.P.E.P. § 2163.04. Appellant respectfully submits that the 
requirements under 35 U.S.C. § 1 12, first paragraph, are fully satisfied by Appellant's 
original disclosure. 

A. The rejection under 35 U.S.C. §112, first paragraph, of claims 1-23, 35- 
48, 50-60, 62, and 63 is improper because the written description 
requirement is satisfied. 

In making the final rejection under 35 U.S.C. § 1 12, first paragraph, the Examiner 
appears to contend that the negative language "... using the single cardiac signal without 
using any other cardiac signal sensed following the pacing pulse" (and the like, i.e., "using 
the sensed cardiac signal without using any other cardiac signal sensed following the pacing 
pulse", hereinafter referred to as the "disputed language") in each of the independent claims 
1,15, 35, 39, 52, 59, and 62 is not disclosed in the original disclosure. 

The written description requirement of 35 U.S.C. § 1 12, first paragraph is not rigid or 
wooden, but is flexible. Thus, to satisfy the written description requirement, word-for-word 
or in haec verba support for claimed subject matter is not required. See Lockwood v. 
American Airlines, 107 F.3d 1565, 1572 (Fed. Cir. 1997). Rather, the written description 
requirement merely stipulates that the disclosure "must convey with reasonable clarity to 
those skilled in the art that the inventor was in possession of the invention." Crown 
Operations International v. Solatia Inc., 289 F.3d 1367, 1376 (Fed. Cir. 2002). The 
requirement is satisfied by the patentee's disclosure of such descriptive means as words, 
structures, figures, diagrams, formulas, etc., that fully set forth the claimed invention. See Id. 
Stated differently, one skilled in the art, reading the original disclosure, "must reasonably 
discern the limitation at issue in the claims." Id. With this as the standard for compliance 
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with the first paragraph of § 1 12, the as-filed application can be seen to clearly support the 
disputed language. 

For purposes of claim grouping, we group the appealed claims according to the 
function associated with the disputed language. Independent claims 1,15, 39, 57, and 59 
associate the disputed language with some form of classifying a cardiac response as one of at 
least three cardiac response types. Method claim 1, for example, recites "classifying the 
cardiac response to the pacing pulse as one of a captured response, a non-captured response, 
and a fusion/pseudofusion beat using the single cardiac signal without using any other 
cardiac signal sensed following the pacing pulse". Device claim 59 recites "means for 
classifying the cardiac response as one of at least three cardiac response types by 
distinguishing between each of the at least three cardiac response types using the single 
cardiac signal without using any other cardiac signal sensed following the pacing pulse". 
The remaining independent claims 35, 52, and 62 associate the disputed language with some 
form of detecting a fusion/pseudofusion beat. Claim 35, for example, is a method claim that 
recites "detecting the fusion/pseudofusion beat using the single cardiac signal without using 
any other cardiac signal sensed following the pacing pulse". 

Claims 1-23, 39-48, 50, 51, 57-60, and 63 

These claims associate the disputed language "using the single cardiac signal without 
using any other cardiac signal sensed following the pacing pulse" (or "using the sensed 
cardiac signal without using any other cardiac signal sensed following the pacing pulse") 
with some form of classifying a cardiac response as one of at least three cardiac response 
types. Claim 1, for example, recites "classifying the cardiac response to the pacing pulse as 
one of a captured response, a non-captured response, and a fusion/pseudofusion response by 
distinguishing between each of the captured, non-captured, and fusion/pseudofusion 
responses using the single cardiac signal without using any other cardiac signal sensed 
following the pacing pulse". Such a claim feature is plainly described in Appellant's original 
disclosure. Without using the words "without using any other cardiac signal sensed 
following the pacing pulse", the original disclosure describes the feature by explaining how 
characteristics of a particular cardiac signal are used-without recourse to other cardiac 
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signals—to classify the cardiac response into one of three cardiac response types. Such an 
explanation is given, at least, in connection with several flowcharts. 

Each such flowchart is described as illustrating a procedure for classifying a cardiac 
response. The original disclosure also provides a step-by-step description, showing how the 
classification is performed using characteristics of the particular cardiac signal, without 
recourse to other cardiac signals. The person skilled in the art reading this description would 
reasonably expect important aspects of the classification procedure to be shown or described. 
In particular, the skilled person would reasonably expect that if cardiac signals other than the 
particular cardiac signal are necessary to the classification procedure, they would be 
described. But no such other cardiac signals are in fact described. Therefore, the skilled 
person reasonably concludes that the classification is carried out "using the single cardiac 
signal without using any other cardiac signal sensed following the pacing pulse", and the 
disclosure succeeds in "conveying] with reasonable clarity to those skilled in the art that the 
inventor[s] [were] in possession of the invention." 

One flowchart and associated description that supplies the necessary written 
description of the objected-to claim feature is the flowchart of FIG. 12: 
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The skilled person reads at page 9 lines 1-3 that FIG. 12 "is a flowchart illustrating a method 
of classifying a cardiac response using fusion, capture, and intrinsic classification windows in 
accordance with an embodiment of the invention." The person then reads the detailed 
description of the figure, from page 42, line 19 to page 43, line 27, in which the entire 
process from box 1210 through box 1265 is explained. The person discerns from the figure 
and the description that a pacing pulse is delivered to the heart at box 1215, and that a single 
cardiac signal is thereafter sensed at box 1225, and the peak of that same signal is detected. 
The person then discerns that, if no noise is detected, the cardiac response to the pacing pulse 
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is classified as one of capture (box 1255), non-capture (box 1235), or fusion/pseudofusion 
(box 1245) by straightforward operation of the decision boxes 1250, 1230, and 1240 
respectively. The person discerns from the decision boxes that these classifications are 
performed based on properties of the same cardiac signal, namely, the amplitude of the 
detected peak, and the detected peak's relative position with respect to the described 
classification windows. 

Since the figure is described as "a flowchart illustrating a method of classifying a 
cardiac response . . .", the person reasonably expects that important aspects of the method are 
shown or described. It would be unreasonable for the person to expect an important aspect of 
the classification method to be omitted. In particular, the person would consider it important 
to the method if a post-pace cardiac signal other than the particular cardiac signal described 
were used in the classification process. Hence, it would be unreasonable for the person to 
expect that a post-pace cardiac signal other than the particular cardiac signal described was 
used in the classification process. Put another way, the person reasonably discerns from FIG. 
12 and its description that the classifying method uses the post-pace cardiac signal sensed at 
box 1225 and no other post-pace cardiac signal, i.e., that the classifying is performed "using 
the single cardiac signal without using any other cardiac signal sensed following the pacing 
pulse". 

At least FIG. 12 and its description therefore succeeds in conveying with reasonable 
clarity to those skilled in the art that the inventors were in possession of the invention of 
claims 1-23, 39-48, 50, 51, 57-60, and 63. The original disclosure provides the necessary 
written description support under 35 U.S.C. § 1 12, first paragraph, for at least those claims. 
On this basis, the rejection of claims 1-23, 39-48, 50, 51, 57-60, and 63 under 35 U.S.C. § 
112, first paragraph should be reversed. 

FIG. 15 is another example of a flowchart the description of which provides written 
support for at least claims 1-23, 39-48, 50, 51, 57-60, and 63: 
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This flowchart is described chiefly from page 46, line 9 to page 47, line 25. The skilled 
person reads there that, after a pace pulse is delivered at box 1505, "a cardiac signal 
following the pacing stimulation is sensed", and "[t]he amplitude and width of the cardiac 
signal peak are determined". Thereafter, decision boxes 1510, 1520, 1530, and 1560 are 
described that compare these measured peak or width characteristics of the (single) cardiac 
signal ~ but no characteristics of any other post-pace cardiac signal ~ to certain 
classification windows or other reference values. On the basis of those comparisons 
involving only the characteristics of the single cardiac signal, the cardiac response is 
described as being classified as a non-captured response (box 1515), a fusion/pseudofusion 
response (box 1525), or a captured response (box 1565). 

Just as with the description of FIG. 12, the skilled person reading the description of 
FIG. 15 reasonably expects that important aspects of the classification procedure are shown 
or described. In particular, the person would consider it important to the method if a post- 
pace cardiac signal other than the particular cardiac signal described were used in the 
classification process. No such other cardiac signal, however, is mentioned. Consequently, 
the skilled person reasonably discerns from FIG. 15 and its description that the classifying 
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method uses the cardiac signal sensed after box 1505 and before box 1510 and no other 
cardiac signal, i.e., that the classifying is performed "using the single cardiac signal without 
using any other cardiac signal sensed following the pacing pulse". 

At least FIG. 15 and its description therefore succeeds in conveying with reasonable 
clarity to those skilled in the art that the inventors were in possession of the invention of 
claims 1-23, 39-48, 50, 51, 57-60, and 63. The original disclosure therefore provides the 
necessary written description support under 35 U.S.C. § 1 12, first paragraph, for at least 
those claims. On this basis, the rejection of claims 1-23, 39-48, 50, 51, 57-60, and 63 under 
35 U.S.C. § 1 12, first paragraph should be reversed. 

Besides the descriptions of FIGS. 12 and 15 discussed above, other written 
description can be readily identified in the original disclosure for the claim feature of 
classifying a cardiac response as one of a captured response, a non-captured response, and a 
fusion/pseudofusion beat (or as one of at least three cardiac response types) "using the single 
cardiac signal without using any other cardiac signal sensed following the pacing pulse", also 
without explicit use of the "without ..." clause. However, further examples are believed to 
be unnecessary in view of the foregoing explanations, and will not be further discussed. 

The present case is similar to the case of Ex parte Parks, where a claim containing the 
limitation "in the absence of a catalyst" was rejected by the Examiner under 35 U.S.C. § 1 12 
for lack of adequate descriptive support. See Ex parte Parks, 30 U.S.P.Q.2d 1234 (Bd.App. 
1993). The Board reversed, stating that "[throughout the discussion which would seem to 
cry out for a catalyst if one were used, no mention is made of a catalyst." Id. at 1236. 
Similarly, in the present case, the flowcharts of FIGS. 12 and 15 and their associated 
descriptions "would seem to cry out" for some mention of other post-pace cardiac signals if 
such other signals were used in the cardiac classification technique, but no such mention is 
made. It is plain to the person of ordinary skill that since no mention is made of other post- 
pace cardiac signals, the classification technique can be accomplished "using the single 
cardiac signal without using any other cardiac signal sensed following the pacing pulse." 

Claims 35-38, 52-56, and 62 

These claims associate the disputed language "using the single cardiac signal without 
using any other cardiac signal sensed following the pacing pulse" (or "using the sensed 
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cardiac signal without using any other cardiac signal sensed following the pacing pulse") 
with some form of detecting a fusion/pseudofusion beat. Claim 35, for example, recites 
"detecting the fusion/pseudofusion beat using the single cardiac signal without using any 
other cardiac signal sensed following the pacing pulse". Such a claim feature is plainly 
described in Appellant's original disclosure. Without using the clause " without using any 
other cardiac signal sensed following the pacing pulse", the original disclosure describes the 
feature by explaining how characteristics of a particular post-pace cardiac signal are used — 
without recourse to other post-pace cardiac signals- in order to detect a fusion/pseudofusion 
beat, in response to a pacing pulse. Such an explanation is given, at least, in connection with 
several flowcharts. 

FIGS. 12 and 15 are two such flowcharts. As demonstrated above, each of these 
flowcharts is described as illustrating a procedure for classifying a cardiac response. The 
original disclosure provides a step-by-step description, explaining how the classification is 
performed using characteristics of a particular cardiac signal sensed after a pacing pulse is 
delivered, without recourse to other cardiac signals. The person skilled in the art reading this 
description reasonably expects that if cardiac signals other than the particular cardiac signal 
are necessary to the classification procedure, they would be described. But no such other 
cardiac signals are in fact described. Further, the flowcharts of FIGS. 12 and 15 each include 
the capability of classifying the cardiac signal as a fusion/pseudofusion beat (box 1245 in 
FIG. 12, box 1525 in FIG. 15), again without recourse to other cardiac signals. Since 
classifying the cardiac signal as a fusion/pseudofusion beat constitutes detecting a 
fusion/pseudofusion beat, the skilled person reasonably concludes from the original 
disclosure that the detection of the fusion/pseudofusion beat is carried out "using the single 
cardiac signal without using any other cardiac signal sensed following the pacing pulse", and 
the disclosure succeeds in conveying with reasonable clarity to those skilled in the art that the 
inventors were in possession of the invention. 

The flowchart of FIG. 6A and its associated description confirms and reinforces the 
teachings of FIGS. 12 and 15 relating to detecting a fusion/pseudofusion beat using the single 
cardiac signal without using any other cardiac signal sensed following the pacing pulse, again 
without explicit use of the "without ..." clause. FIG. 6A is reproduced again below, and is 
described chiefly at page 29, lines 1 1-23: 
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Figure 6A 

After the pacing pulse is delivered to the heart (box 655), the (single) cardiac signal is sensed 
(box 660). A fusion/pseudofusion beat is then detected (box 665) "using the sensed cardiac 
signal". Consistent with the more detailed diagrams of FIGS. 12 and 15, no other post-pace 
cardiac signals are mentioned as being used for the fusion/pseudofusion beat detection in the 
simpler flowchart of FIG. 6A. The skilled person would expect that if cardiac signals other 
than the particular one referred to were necessary to the detection, they would be mentioned. 
Since they are not, the skilled person again reasonably concludes that the detection of the 
fusion/pseudofusion beat is carried out "using the single cardiac signal without using any 
other cardiac signal sensed following the pacing pulse", and the disclosure succeeds in 
conveying with reasonable clarity to those skilled in the art that the inventors were in 
possession of the invention. 

Again, the present case is similar to Ex parte Parks, already mentioned above. The 
flowcharts of FIGS. 6A, 12, and 15 and their associated descriptions "would seem to cry out" 
for some mention of other post-pace cardiac signals if such other signals were used in the 
cardiac classification technique, but no such mention is made. It is plain to the person of 
ordinary skill that since no mention is made of other post-pace cardiac signals, the 
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classification technique can be accomplished "using the single cardiac signal without using 
any other cardiac signal sensed following the pacing pulse." 

For the foregoing reasons, at least FIGS. 6A, 12, and 15 and their respective 
descriptions succeed in conveying with reasonable clarity to those skilled in the art that the 
inventors were in possession of the invention of claims 35-38, 52-56, and 62. The original 
disclosure therefore provides the necessary written description support under 35 U.S. C. § 
1 12, first paragraph, for at least those claims. On this basis, the rejection of claims 35-38, 
52-56, and 62 under 35 U.S.C. § 1 12, first paragraph should be reversed. 
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VIII. Conclusion 

In view of the foregoing arguments, Appellant respectfully submits that the claimed 
invention is in full compliance with 35 U.S.C. § 1 12, first paragraph, and the rejections of 
claims 1-23, 35-48, 50-60, 62, and 63 should be reversed. Appellant respectfully requests 
reversal of the rejections as applied to the appealed claims and allowance of the entire 
application. 

Authorization to charge the undersigned's deposit account is provided on the cover 
page of this brief. 



Respectfully submitted, 



Hollingsworth & Funk, LLC 
Normandale Lake Office Park 
8500 Normandale Lake Blvd. #320 
Minneapolis, MN 55437 
952.854.2700 



/Stephen C. Jensen/ 
Name: Stephen C. Jensen 
Reg. No. 35,207 
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CLAIMS APPENDIX 



1 . A method of determining a cardiac response to a pacing pulse, comprising: 

providing a plurality of electrodes electrically coupled to a heart; 

delivering the pacing pulse to the heart using a first electrode combination; 

sensing a single cardiac signal for cardiac response classification following the pacing 
pulse using a second electrode combination; and 

classifying the cardiac response to the pacing pulse as one of a captured response, a 
non-captured response, and a fusion/pseudofusion response by distinguishing 
between each of the captured, non-captured, and fusion/pseudofusion responses 
using the single cardiac signal without using any other cardiac signal sensed 
following the pacing pulse. 

2. The method of claim 1, further comprising: 

detecting noise on the cardiac signal; and 

canceling the classification of the cardiac response based on the detection of noise. 

3. The method of claim 1, wherein: 

sensing the cardiac signal comprises detecting a characteristic of the cardiac signal; 
and 

classifying the cardiac response comprises: 

comparing the detected characteristic to a reference; and 
classifying the cardiac response based on the comparison. 

4. The method of claim 3, wherein: 

detecting the characteristic of the cardiac signal comprises detecting an amplitude of 

the cardiac signal; and 
comparing the detected characteristic to a reference comprises comparing the detected 

amplitude to an amplitude reference. 

5. The method of claim 3, wherein: 
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detecting the characteristic comprises detecting a slope of the cardiac signal; and 
comparing the detected characteristic to a reference comprises comparing the detected 
slope to a slope reference. 

6. The method of claim 3, wherein: 

detecting the characteristic of the cardiac signal comprises detecting a curvature of 

the cardiac signal; and 
comparing the detected characteristic to a reference comprises comparing the detected 

curvature to a curvature reference. 

7. The method of claim 3, wherein: 

detecting the characteristic of the cardiac signal comprises detecting a peak width of 

the cardiac signal; and 
comparing the detected characteristic to a reference comprises comparing the detected 

peak width to a peak width reference. 

8. The method of claim 3, wherein: 

detecting the characteristic of the cardiac signal comprises detecting one or more 

feature points of the cardiac signal; and 
comparing the detected characteristic to a reference comprises: 
providing a template; and 

comparing the detected feature points to the template. 

9. The method of claim 1, wherein: 

delivering the pacing pulse to the heart using a first electrode combination comprises 
delivering the pacing pulse to using a near-field vector; and 

sensing the cardiac signal following the pacing pulse using a second electrode 
combination comprises sensing the cardiac signal using a far- field vector. 

10. The method of claim 1, wherein: 
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delivering the pacing pulse to the heart using a first electrode combination comprises 
delivering the pacing pulse using a rate channel vector; and 

sensing the cardiac signal following the pacing pulse using a second electrode 
combination comprises sensing the cardiac signal using a shock channel vector. 

1 1 . The method of claim 1 , wherein: 

delivering the pacing pulse to the heart comprises delivering the pacing pulse to a 

ventricle using the first electrode combination; and 
sensing the cardiac signal comprises sensing the cardiac signal using the second 

electrode combination. 

12. The method of claim 1, wherein: 

delivering the pacing pulse to the heart comprises delivering the pacing pulse to one 

ventricle using the first electrode combination; and 
sensing the cardiac signal following the pacing pulse comprises sensing the cardiac 

signal using at least one electrode disposed in the other ventricle. 

13. The method of claim 1, wherein: 

delivering the pacing pulse to the heart comprises delivering the pacing pulse to an 

atrium using the first electrode combination; and 
sensing the cardiac signal following the pacing pulse comprises sensing a cardiac 

signal using the second electrode combination. 

14. The method of claim 1, wherein: 

delivering the pacing pulse to the heart comprises delivering the pacing pulse to one 

atrium using the first electrode combination; and 
sensing the cardiac signal following the pacing pulse comprises sensing a cardiac 

signal using at least one electrode disposed in the other atrium. 

15. A method of determining a cardiac response to a pacing pulse, comprising: 

providing a plurality of electrodes electrically coupled to a heart; 
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delivering the pacing pulse to the heart using a first electrode combination; 

sensing a single cardiac signal for cardiac response classification following the pacing 

pulse using a second electrode combination; and 
classifying the cardiac response to the pacing pulse as one of at least three cardiac 

response types by distinguishing between each of the at least three cardiac 

response types using the single cardiac signal without using any other cardiac 

signal sensed following the pacing pulse. 

16. The method of claim 15, further comprising: 

detecting noise on the cardiac signal; and 

canceling the classification of the cardiac response based on the detection of noise. 

17. The method of claim 15, wherein classifying the cardiac response as one of at least three 
cardiac response types comprises classifying the cardiac response type as a captured 
response. 

18. The method of claim 15, wherein classifying the cardiac response as one of at least three 
cardiac response types comprises classifying the cardiac response type as a non-captured 
response. 

19. The method of claim 15, wherein classifying the cardiac response as one of at least three 
cardiac response types comprises classifying the cardiac response type as a 
fusion/pseudofusion beat. 

20. The method of claim 15, wherein classifying the cardiac response as one of at least three 
cardiac response types comprises classifying the cardiac response type as a near non-captured 
response. 

21 . The method of claim 15, wherein classifying the cardiac response as one of at least three 
cardiac response types comprises classifying the cardiac response type as a non-captured 
response added to an intrinsic beat. 



30 



22. The method of claim 15, wherein: 

sensing the cardiac signal comprises detecting a characteristic of the cardiac signal; 
and 

classifying the cardiac response comprises: 

comparing the detected characteristic to a reference; and 
classifying the cardiac response based on the comparison. 



23. The method of claim 15, wherein: 

delivering the pacing pulse to the heart using a first electrode combination comprises 
delivering the pacing pulse to a combination of electrodes associated with a near- 
field vector; and 

sensing the cardiac signal following the pacing pulse using a second electrode 
combination comprises sensing the cardiac signal using a far- field vector. 



35. A method of detecting a fusion/pseudofusion beat, comprising: 

providing a plurality of electrodes electrically coupled to a heart; 

delivering a pacing pulse to the heart using a first electrode combination; 

sensing a single cardiac signal for cardiac response classification following the pacing 

pulse using a second electrode combination; and 
detecting the fusion/pseudofusion beat using the single cardiac signal without using 

any other cardiac signal sensed following the pacing pulse. 

36. The method of claim 35, wherein: 

sensing the cardiac signal comprises detecting a characteristic of the cardiac signal; 
and 

detecting the fusion/pseudofusion beat comprises: 
comparing the detected characteristic to a reference; and 
detecting the fusion/pseudofusion beat based on the comparison. 



37. The method of claim 35, wherein: 
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delivering the pacing pulse to the heart using a first electrode combination comprises 

delivering the pacing pulse to using a near-field vector; and 
sensing the cardiac signal following the pacing pulse using a second electrode 

combination comprises sensing the cardiac signal using a far- field vector. 



38. The method of claim 35, wherein detecting the fusion/pseudofusion beat comprises: 

defining a plurality of classification windows relative to and subsequent to the pacing 
pulse; 

detecting a characteristic of the cardiac signal within a particular classification 
window; and 

detecting the fusion/pseudofusion beat based on the detected characteristic and the 
particular classification window. 



39. A medical device, comprising: 

a plurality of electrodes electrically coupled to a heart; 

a pulse delivery circuit configured to deliver a pacing pulse to a heart using a first 

electrode combination; 
a sensing circuit configured to sense a single cardiac signal for cardiac response 

classification following the pacing pulse using a second electrode combination; 

and 

a control circuit, the control circuit coupled to the sensing circuit and configured to 
classify a cardiac response to the pacing pulse as one of at least three cardiac 
response types by distinguishing between each of the at least three cardiac 
response types using the sensed cardiac signal without using any other cardiac 
signal sensed following the pacing pulse. 

40. The device of claim 39, wherein the control circuit is further configured to detect the 
cardiac signal as a noisy signal and to cancel classification of the cardiac response based on 
the detection of noise. 
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41 . The device of claim 39, wherein the control system is configured to define a plurality of 
classification windows relative to and subsequent to the pacing pulse, detect a characteristic 
of the cardiac signal within a particular classification window, and classify the cardiac 
response based on the detected characteristic and the particular classification window. 

42. The device of claim 39, wherein: 

the pulse delivery circuit is configured to deliver the pacing pulse using a near field 

electrode combination; and 
the sensing circuit is configured to sense the cardiac signal using a far field electrode 

combination. 

43. The device of claim 39, wherein: 

the pulse delivery circuit is configured to delivery the pacing pulse using a rate 

channel electrode combination; and 
the sensing circuit is configured to sense the cardiac signal using a shock channel 

electrode combination. 

44. The device of claim 39, wherein: 

the a plurality of electrodes includes a right ventricular pacing electrode, a right 

ventricular coil electrode, and a can electrode; 
the pulse delivery circuit is configured to deliver the pacing pulse to the right 

ventricle using the right ventricular pacing electrode; and 
the sensing circuit is configured to sense the cardiac signal using the right ventricular 

coil electrode and the can electrode. 

45. The device of claim 39, wherein: 

the plurality of electrodes includes a right chamber pacing electrode and a left 

chamber sensing electrode; 
the pulse delivery circuit is configured to deliver the pacing pulse to a right chamber 

using the right chamber pacing electrode; and 
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the sensing circuit is configured to sense the cardiac signal of the right chamber using 
the left chamber sensing electrode. 

46. The device of claim 39, wherein: 

the plurality of electrodes includes a left chamber pacing electrode and a right 

chamber sensing electrode; 
the pulse delivery circuit is configured to deliver the pacing pulse to a left chamber 

using the left chamber pacing electrode; and 
the sensing circuit is configured to sense the cardiac signal of the left chamber using 

the right chamber sensing electrode. 

47. The device of claim 39, wherein: 

the plurality of electrodes includes a left ventricular pacing electrode and first and 

second right ventricular electrodes; 
the pulse delivery circuit is configured to deliver the pacing pulse to a left ventricle 

using the left ventricular pacing electrode; and 
the sensing circuit is configured to sense the cardiac signal of the left ventricle using 

the first and second right ventricular electrodes. 

48. The device of claim 39, wherein: 

the plurality of electrodes includes first and second right atrial electrodes; 

the pulse delivery circuit is configured to deliver the pacing pulse to the right atrium 

using the first right atrial electrode; and 
the sensing circuit is configured to sense the cardiac signal using the second right 

atrial electrode. 

50. The device of claim 39, wherein the pulse delivery circuit further comprises a coupling 
capacitor through which the pacing pulse is delivered. 

5 1 . The device of claim 50, wherein the coupling capacitor has a value in a range of about 2 
microfarads to about 22 microfarads. 
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52. A medical device, comprising: 

a plurality of electrodes electrically coupled to a heart; 

a pulse delivery circuit configured to deliver a pacing pulse to a heart using a first 

electrode combination; 
a sensing circuit configured to sense a single cardiac signal for cardiac response 

classification following the pacing pulse using a second electrode combination; 

and 

a control circuit, the control circuit coupled to the sensing circuit and configured to 
detect a fusion/pseudofusion beat using the sensed cardiac signal without using 
any other cardiac signal sensed following the pacing pulse. 

53. The device of claim 52, wherein the control circuit is further configured to detect the 
cardiac signal as a noisy signal and to cancel detection of the fusion/pseudofusion beat based 
on the detection of noise. 

54. The device of claim 52, wherein: 

the pulse delivery circuit is configured to deliver the pacing pulse using a rate channel 
vector; and 

the sensing circuit is configured to sense the cardiac signal following the pacing pulse 
using a shock channel vector. 

55. The device of claim 52, wherein: 

the pulse delivery circuit is configured to deliver the pacing pulse using an electrode 

combination associated with a near-field vector; and 
the sensing circuit is configured to sense the cardiac signal following the pacing pulse 

using a far- field vector. 

56. The device of claim 52, wherein the control system is configured to define a plurality of 
classification windows relative to and subsequent to the pacing pulse, detect a characteristic 
of the cardiac signal within a particular classification window, and detect the fusion/pseudo- 
fusion beat based on the detected characteristic and the particular classification window. 
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57. A medical device for classifying a cardiac response, comprising: 

means for providing a plurality of electrodes electrically coupled to a heart; 

means for delivering the pacing pulse to the heart using a first electrode combination; 

means for sensing a single cardiac signal for cardiac response classification following 
the pacing pulse using a second electrode combination; and 

means for classifying the cardiac response to the pacing pulse as one of a captured 
response, a non-captured response, and a fusion/pseudofusion response by 
distinguishing between each of the captured, non-captured, and 
fusion/pseudofusion responses using the single cardiac signal without using any 
other cardiac signal sensed following the pacing pulse. 



58. The device of claim 57, further comprising: 

means for detecting noise on the cardiac signal; and 

means for canceling the classification of the cardiac response based on the detection 
of noise. 



59. A medical device for determining a cardiac response to a pacing pulse, comprising: 
means for providing a plurality of electrodes electrically coupled to a heart; 
means for delivering the pacing pulse to the heart using a first electrode combination; 
means for sensing a single cardiac signal for cardiac response classification following 

the pacing pulse using a second electrode combination; and 
means for classifying the cardiac response as one of at least three cardiac response 

types by distinguishing between each of the at least three cardiac response types 

using the single cardiac signal without using any other cardiac signal sensed 

following the pacing pulse. 



60. The device of claim 59, further comprising: 
means for detecting noise; and 

means for canceling the classification of the cardiac response based on the detection 
of noise. 
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62. A system for detecting a fusion/pseudofusion beat, comprising: 

means for providing a plurality of electrodes electrically coupled to a heart; 
means for delivering a pacing pulse to the heart using a first electrode combination; 
means for sensing a single cardiac signal for cardiac pacing response classification 

following the pacing pulse using a second electrode combination; and 
means for detecting the fusion/pseudofusion beat using the single cardiac signal 

without using any other cardiac signal sensed following the pacing pulse. 

63. The device of claim 39, wherein: 

the a plurality of electrodes includes a right ventricular pacing electrode, a right 
ventricular coil electrode, a superior vena cava electrode, and a can electrode; 

the pulse delivery circuit is configured to deliver the pacing pulse to the right 
ventricle using the right ventricular pacing electrode; and 

the sensing circuit is configured to sense the cardiac signal using the right ventricular 
coil electrode and the superior vena cava electrode tied to the can electrode. 
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EVIDENCE APPENDIX 



None. 
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RELATED PROCEEDINGS APPENDIX 



None. 
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